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rr;;!Lr;:;:i";;;::J'i^t,;''r:;:i;:;:..,::;:;:;»::/^ 

auulvM. npon.l.cimispl.Miu, systemic plasma.. ^J^anou^l.s.ucv 1 1^^' --'J-'^^V^'/ ^ -^^'^ ' ;> 
t c Jal as..u.c.! U dcgrada... products wuh In... .....ui . . a. - ^ 

was also deleted in sununary, the hybnd uh.onuclcotide -as . .muIh J nu t • 
...uomi.st.nal ti a.i. indieatm, the possibility ot oral adnun.M -.uoo ol ^ .lu.aiudeotK a trndu. Uwa 
mav he nnpoiunt m ihe deveiopmenl of anlisense otiKonuetcoiKl.- as ■ , .(h-uIk ulci.:. 

h,;n7. .u)hscll^.■ ohLMiiueleolides. MIV; oral h.oax .nl.it il-^ 



Ihi' u>c ut antiseiivc oi it!, a i aeiL i)I lucs has bceii shovvii to 
tx' a proiniMiui ..piMo.Kh ni ihe .te^elopment of therapeuiie 
.h^enls U)i the iieaLnieiU ol viral inteetions ( inchiding t nv>i 
naeeuo.i; and ean.er In tact, several unmodUkd and 
niodiheJ aniisense oliiioilcownueleotides have been 
dcinoiiMiaied to lM\e imti^ensc aeliviiv. both m vuro and 
invo \\\. Ibjs I.it- rnosl ui rivo biologieal and 
piiainuieiikuutic .Mudtes have been earned out with FS- 
oh^oiiLiekotfdes In general. FS-oligi)nueleoiidc> 

have a stiuri oisiilbauun h,i!l-hk and a logger ehmmalion 
h.uMile in piasiua and Ml vli.Uiinj'ied \Mdelv mlo all major 
Il^:,ae^ loiiuwiiu' ,: . injeetuui ;: S. lU] Varying ui /-/ro 
dc-iAid.i^aMi o! PS ■o!ii:< MUi'- tcoudes has iieen observed \1 
[it! Sc\erai ..ihWsen-e oliganucieoudes leeentlv ha^c 
cnUivd .'v.duaii^ais melwdtng hum m 



; ( ,*nespoi.^lnit: aaihois S./\ i el ( Ml^ ) 7.-^. 1 ■ / L r/\ 
r J:si 7M :i)V: i< /. K! (;w5) '/U^Ss:^S. FAX (2u5 j 93-1- 

N At'liJ L'\ Mluii;\ WW . tuniKin inHnunodefkieneN saa-.. 
nlu'onudeenau: uhuodci^vnueleotide phosphuio 
ihi^Mle. .tnd levhiid oheiWiuLleoiide . hshnd ohgoimeten- 
ude phu^pho[olhi^).llL■ 

/hang K, ^ .m J Snalmnan fl. .Anan Ci. 1 -u /, Sa.tg 
MS Ji^ing /. rcnisaUKini J, SJicehler PJ . Mailin RK. 
Amav^al S and Dui.i-"^ RF>. Human pharmaeokineltes ot 
.,,1 uiu.dil\ aiiU:,enM- oligonuJeoude phosphoi otliioaie 
Kd M^i jmllA uU.A.iedii)diMdaMs Hw .U;h inicr\.inuc 
( M/ife/tvhV on Anlinwitoi'iiil A^CfUs ami ( hi'ffu>incrap\ ^ 
CjiLa.do. FL. O.i 4 .■ Faler lireakei Session Av 



horn annii.il ^ludi;-, I'S oligonueleolidcs have a Minil.ii 
pharm.i'.oki;\t-'Ue piolile m huii^ai^ ;'^ | 

Atlenipls ihive h^'en made ie.eml> U; ^lahdi/c I'S* 
uhgonueleoodes w. .iv^ d degrail u loii m btvo. \\ has tk^en 
ubreived ib^at : -U-me[hylohg('MbonuLdeotide pho-.- 
phoroUii*MU-s are moi e leMslant to lUJeleases ihaai the PS 
ohgonueleoiide m ; uro\\ l-F^]. li> u.eorporatmg segments 
ol :'■-( >-ip.t;thviuht..»i!tnanieleotide phosphorolhioale at the 
\\ PS liiitionai-ifotKle. a - j'tuliean! uurease m 
cxiaiaelease Itas been >)bserv.-d it. 
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proU'Ciion aJaln^ 

h> ..iruue. .o.^a^ nhHl/ls oUgodeo.^Miueleoitde 
ianung segiiH'iUs t*l ." meiliNl 
,uh dic ■ .md 
dav L' 



jihospUou)Uavi.ilc 

o!u;ont'onuelL')iiJe ph. fsphoi ol hi^ -..ie-. al h, 

U.'.kJ . M-.uideoiKi^, ) I l^ i^een -.hvuwi u 
,r.,;,!, m <■!(; ■■ and rir--., as well a^ imfwoveo 

PS ohgod.i: i ohdi.- ! i F i:| 

■inn i);uM.,-,iMv. di.pO^.Ooa. aiid 

::-! hvblid ohe^nueleoiide '.veie 



.iHUsi- use 

eXi. I rllul! 

detCMiiiiK;! ;ii lai il-i i 
i.,hehd lol-id .,1., >'!,.-.ie^.tKF' M a dnse o| ^l)a!g ki! 

Ih'- ia..-n.= J)^ i-nrve tor Wie hvlirid 

uhi'opueb'oii.w' V ..M.M deseiiben lu a i v.. >-eoii;p.,rl!nenl ai 
niudri. uiib aaii n-..-. .d i; M an.; "'.^ 1!^. in.j.anv 

ol ladM.utoi;'. i,a I'l.rai;.! was j--^KaalLd wilh U.e inlae: 
h\t)i!d v.l,i'e:iNeLu!..K I nn.iiN e-.. ie;ion lepie^enU d !be 
luajoi p.iUrwjv ot hn.tn.ilKm, .md tc.al ex^ieliun was a 
liiiuur iiailov... .d .UinauKion A u^le Iissi.e dt^;^lbuUOIl 
(>[ hsbnd 
I .idi>.ja!. ij - - 

UMjuriU nj : !i. d\ wa tssoeialed \^)\\\ die m- 



huiu- aamiiM^ii jiiou ui ' S 



a.leoUUe w.r oi^servcd Imsci 

i ,M .h.s's t' . HIM < vliowL'd di.il die 



■AhiJi iKive .1 siiiisl.a iUK-lciniiic scqucme' [^j, the tntMuS 
,,luH,nLKlcoLuk'tKislK-cnluuiuiloh.VL'.iNh(MlcidiMlihuUwn 

tMlVutc ^lixt inn-ci chniination halt-litc, and is inuic 
lu;lc in vanuus Ussucs [l^j More irUcrcslmKly . iuiU.vvinL' 
, . injcuu)n ol this hvhrid oli^onuclcotuli; lc> rals. mUu 1 
.oinpound v,.n dci.:clcd m ihe liver and nUcsUiuil ll^su.' 
ind a)^u■nl^, nKDc.iuim iIkiI Ihcic is an cnicruticp.iiic 
.ucubtKMiu) ihi.r.tit'vmuclfOtRicll^l.'lhcsf roull^ sagj?,cM 
inc pussaniity ot alternative delivery ol anuscnsc 
uiiLiiinueieolRles ..s tlwrapeutic agents in the luiure I he 
puipose ol Ihe [)iesenl .lady was \o deiermiae absorption, 
lis^ue disiiibaUon, and in riiu stabiUlv ol the 2^-^uM 
nvn. Id oli,:onuv:leotuk- m rats following oral adninnstr.uion 

S A, u^iUihi'li'J uiid '^S-luhi'U'd h\hrui oL- 
^.murleoiuu Tiw 2-mer hybrid oligonucleolide t> ■ 
C IX L'-C CK ACX C^ATCTCTClCC-i;i;CU-3') eonlains 
scvnienis ot lour 2' -(J-nieihylohgonbonucleotide phos 
pt.oroihioates ai both the 3'- and 5'-cnds, Synthesis ol the 
h\Diid oiitionueleoiide vvas earned out using deoxs- 
i./ .^h = ,v,,^u.^■.,u,aMc■^ fMiliigeH. Miltufd, MA! 

11 .H^l\. tJJlVi*. fJHW.JJ.l.v^ * V t 

and 2'-(>-niethvlribonueieoside phosphoranndae^ lUicn 
KcNcarch, Meiimg. VA) on an auionialcd svntheM/er 
{liio>carch SMXJ) The synthesis was earned out on a 1 mM 
sc<ile by using ihe protocols reported earlier [11,14, ] 
Tne puntv ot the hybrid oligonucleotide was shown to he 
^lealet than by analyses of ^^P NMR, ion exchange 
mnC polvaLTvlainide gel elccirophoresis and melting 
tcnipeiaiure (both L V and circular dichroisni), wnh the 
remainder being n-l and products. To prepare the S 
l-.heled hybrid oUiionucleoiide , synthesis was earned oui 
m a wav' similar lu that descnbcd above exccpt^that 
the lasi'hve coaplmgs were carried out using 2 -O- 
meihvlnt^onucleoside //-phosphonatc. Ihe 2'-0-meih>l^ 
I .honuclcoside //-phosphonaics. U and C, were synthesized 
iA tollowine the PCI. ma/ole method/ starimg tfom the 
.nmiopnate^ 2'-0 methvlnbonuclcoside, and isolated a^ 
:,,cULyla;nnioniuni ^alls The isolated 2' O^meihw- 
r.hunucleoMde H phosplionate^. U and C\ were anaUzeO 
both ^^F and 'H NMR spectroscopies Prior lo use 
;a Ihe oligonuileutule synthesis, the nucleoside H- 
nhosphonaies weie ev.iporated to dryness twice wiih 
..nhvdri.us pvruiine and dissolved into anhydrous 
psridmc CU.CN (l.i) to a concentration ol 40n)M 
Alter a.sembU, trie cuntiolled pore glass (CPG)-bouna 
ohgonucleotide containing tour //-phosphonate linkages 
.vas (jxidized wiih ''S elemeutai sulfur (Amersham; D/ to 
J sri nuliiatomi and deprotecicd by the same procedure 
as reported eaiher [)\\ Punticatior^ of the ^^-^abelci 
tubiid ohgonucleoude was earned out by PAGt, 1 2o' ^ . 
7 M urta) T lie visuaii/ed band product under U\' light 
was excised, extracted in KXimM ammomum acetate, and 
desalted UMUg a Sep Pak ClH colunui (Waters, Miltord, 
MM Vhc specilic activity ot the hybrid ohgoEiuelrvU.u. 

blamed was 0. 2^ i^t 'i ug The punty of the "'^-l^^t^^*!'^^;^' 
hvnru! ■.)t!iMM!Uv iciuuif w.is stiwWti io bf grcilr! !h,m ''^ . 
iv! aiialysJ^ot "P NMK ion exchange liPl.L. anO PACf 
with the remainder being n-1 and n-2 pioducis. 

Anirnuis and in'iilrntni. The protocol lor ammal u:,e ano 
.aie was approved bv ihe Institutional Animal C^aie and 
r^c Commillee of ihc Limversily ot Alabama at 
liiriumgham Male Sprague ^Oawlcy rats (110- lU g; 
Marian Lahoratories Indianapolis. IN) were utih/ed Ihe 
aminals were tJivcn commercial diet and water ad iib hu 
1 y^ecK p^or^Ll the study Unlabeled and ^Sdabeled 
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l.-siiig, L>Kb animal wa.-. placed a 

nid kd a Lommeicud diet and walci ud 

^Miif was Lotlected^ and eadi metabolism 

j t,,llowim: Ihe eolleclion intervals 'lota! 

cxae.ed ie... w.-- .uUecled trom each annua! .d vai,ous 

IniK' [n.mts iMd tr.fs samples were homogem/ed pii'T 

uumniMaHiul ladioactivitv htood sampk- were .utie^ied 

.uid Jhv .mm.ai- were killed at various tmi.-. U c 1, \ 

i ^ aiid 4-^ hi , ral-./tmie [nnut). Plasma wa^ separaied 

trv\vM''!d a!'<t'"-' 1 ullowing lemoval. liiMic. ' ot gan^ were 

innuiu-d ot evuaneou. iat or connective 0^sae, emptied 

and cleaned ol all eontetUs. and indnidually weighed pnor 

t • \ 1/M TiT'iir the chenu 'at itirmlsl ol 
lo noni' n".'iii/:duni lOOCUimaic uil (.iil mu n 

r idioa. nviry u' the {)oiial venous blood, a separate gi.'up 
ot umi'ais was ^uOlected (o the same ueatmcm proceduie 
a^ ib.)ve Pofl^ii venous btoud samples U /tat ) were taken 
at scheduled tmu-s (1. V and r,hr), and plasma was 
se[>araicd by .cniidugaliL.n ^ ^ ^ ^^^^ h.hn.l 

jo Mianhl tie ihe lOlat aii»ap.tion i:;e .*>' 

um^wiu.Lt.H>l-lt" lw<>.addHiMnal groups ot ammab (J; group) 
were li'-.led ..suil' die same ptocedure as atn,ve. Ammais 
were ki'led at r- or 2 lu iK>M-dos:iig, and the gasti omlestmal 
tract wa, then lemovcd Radioactivaies m the gas 
IromteMHtal tiaet, teces, urine, plasma, and the remamde. 
of the iHHlv weie determined separately dotal lecovery ol 
i;jO/aM.tivitv was aKo determined to be MS ^ / ■ Ihe 
percenM-e o! the absorbed hybrid ohgonucieolide-derived 
raduMv tivu> v.:.s determined by the following c alculation 

ttoial radioactivity m the remainder of the body and 
plasma f total radiuaclivity m unnej 



Ic ; 



r ,1 radioaaivity m the gastromieslmal tract, 
annr plasma.'and the lemaindei ot the lnid\) 
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' M.ie[c\ V and Agr.iwal S, Hybrid oligonueieotide 

' , . V ...i... ,. .-..Ti It"*, ind ;illtilll\- 

aaivily. Proccadinp of Inicmationul ConftraKt's on 
.\ucituc Mid Mi dual Appiicauons. Cancan. January V>'^-' 
Ahsiraui 1 1 



>,ini!inn and loial niduhu liuiiv rnensurcnwnis 
jj,, ,,.^^^1 (adi^.a-iiViiics m t^Aues .md b^»dy tluids yv^er 
)^-V- ■ ' -mcv* h ■ liqHKi semtillation speclromeii v ( i S lAm \ A , 
hcv Knian i rvme , C A i , using a met h(ni described e vumsK 
\-\\ bilMie! bhdo,^icaltiuKls( plasma, -^(1- KM) , ■a^-.unne, 
'm^I M^Tj were mixed with bml. scmUHalion solvent 
(Hc.Knianl to determine total radioaciivity Peees were 
ground and wet^du-d prior to being hv>mo-cm/ed in a 
tnUl v.-iumc ot 0 ' NaCI. PoHowmg ihtir removal, tissues 
weie Id.med unniediateiy on Whatman No I hUer p.^pcr 
and v^euhcd pa,'> Ti) bemt- homogenized m l)d)-i: NaCl 
/ i. Si.d ^' wet weight) An aluiuot of the homogenaie 
il.Hi.L) was nu.oi with solubdizer 0V2. RPl Mt 
Pro^pe.t. 1L( and !hea with ^cmtillalion solveni (^Mtil ) to 
perm, I .;aaiu;! .tir uf total radioaciiy il> 

The rad)0:',ei!V!i!es m plasma jikI unne 
aiialv/cd by lun-paired MPPC using a 
nieihod deseribed preyiou-.!; [dj I tme 
v^cir .riililtuged ,n-d passed ihtuugh a i! - i^ni 

,|, ; !( ,i;l Aim A I 1 M >l Ml) plUN ali..UMS 

,.i,gr'Mucir.>lidL and meiaiKdites m plaMiia nui 
■ anipies wrMe exiracied by mcihoils lle^c^lbed 
(lij Using the exnaeii'.Ki methods, the 
,ncthMeTu> was approxnnalctv 7>C toi IS 2S mei 
l ;i lOiiicr. Mouomer cannot be cxttaUed using 
this nieihv.d A Microsorb MV CM Cv4umn (Ramm 
In.n imenlN \V,a.arn, MA) was emjdoyed m tiriA usim 
, flevv!rltT\nkard 1050 HPLC with a quaternary pump 
tor .M id.ent makmj. The mobile phase ukluded two 
tMlltis' Bul!er A 'Aas S mM PlC-A reageiH (W^t^'^^ ^ - 
lieitoid MA: AX water and Butter B was 4 ! A v) 
areioimtde . I ■ .hei > . w aier. The .olumn v as eiated al ^a 
!h,a rue 1.^ nT, mm. usmg the tuiiowmg gra^iem. 

snmi ^V-; l-.::eT B;t2)^ -i^nun HullerB- :tnd 

. , IV Ml)':, SD'c l^dtri B Ihe eommn wis 
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(.„ 1 lll'Lf analvM. ol lad.oact.v.ty iii itie uonicnls ol 
M„,na.h. small uucMinc, lar^c wUC.une. ana Ic.cv Tnc 
rad.oucuvmes u, plasma sample were cmalyzeJ bv k v 
n , cd HPLC, asing a MuTusorb MV-C4 co un.n and 

conduions .s.d ,r, ,1k- pa-s.n, study, the rc.ent.on ume lor 
s.a.dard '^S-labclcd hyl.i.d ol.gon.cleot.de was 

45 0n..n lpa,Kl Al Ih.s ligdre shows r'=P^"'^" ^ 
.hron.atcrams 1,. san.pUs tron, an.mal. ^ ' 

atu-r dolg. S.nula. Wl'lC prc-hles were observed «„h 
each ol the animals in the present study 



cu .dil.raied *,lli lJulle. A lor al least 3l) ii.m pr.or to the 
, run liv USUI;; a Kedil vac Iraction colleetor (Pharmacia 
Kh Uu.techiK'o,y I'.scatawav. NJ). l-m.n Irac.uu.s 
(1 SniLl were collcclcd i.do 7-,nL scmidlation vials a d 
l,„xcd with 5 ml. of ^clnt,lla.,o., solvent to determitrc the 
radioaclivitv m each Iract.on 



,„ ... .u-uiacl. ail - 1- -'„;eiif. aiul ■he 
, . ,„ i|„- -ill,,. I .iilcsuiic weie 

■l.ulaUoi, ,.l Ih,-, „l„.ol,.cleot.de «as oh^c■^c., -tK 
;„■„, ,.,u-.!,ik: 1, hi ,d.e, .i^'sm^ i^'l' D , 

:rr r:;j':;r::r;i;»;r:r:;:^i= 

■;;:.,v O ld. e> ...akn,s aUer oral ad.n.nis.ta r-n >.l 
f 1 ; I ^.oi .cirotidc. The hybrid oligonacleoiide- 
■ dK ; t' ... detected m all t.ss.es exai.in.ed. 
; 1 , -^l" t.a,.^ the eoncentration^time courses tor 
':t:;ar'e,t:c;itat.ve tissues. An acctmmlation o, 

K.Kl.oaCt.vUy was detected w.thin 1 hr 
Is h oos,-do.„ig The majority ol tadioacfvtv m the . r. c 

t^"!::^c,ated^i,h -r;:.:::d 

hch.id olit^onacleolHle, however, ..a., im,.- . 
oli,o,mcleolide wa. alv detected (hg ) 

;;;::;''''p,, :'' ;,e2-a orlns ol r'adioacvily in 

::::,.:e:;n:^,rinddejaded product.., the hybrid 
olmoiiuclcoiide in lliese samples if ig. 4) 

.,:,;„.«,n...i No .......can, 

delected m ibe siomach contents Itie majority ol ne 
n , ct V. y .11 the ..nail .t.testme contents wa. presen a. 

ntact impound lor up to 12 hr |H>^'f' ^'"^ . 
.,„,,U,u,> ,n tlic large .ntcstinc wa. present as bo h t c 
,„K,.t lorm and deg.adat.ve products ' " 

„.,,,,.„, , ,1 toi .l lad.oacl.viiy in li.e g,,Mt<.i.l,i st.ii.ii 
r "r r uTiae plasma, and the remainder ol ,he body 
: iwo :.ou anu...ds l gr.,up,, the total absorption 
Z 'bv...d o..,.onuc,eot.de-derived .-i'O-'-^V 

I r , ur ut ^ ^ ^ '^^c over 6 Uf and 2^ ^ / f 
t :m!.o;.ladm,n.strat,.,..of,heradiolabeled 

Uvf.nd oligo.u.de.H.de Vo.al recovery of radioactiv.,y m 

the sIulH was ')5 * f:*". ■ 



1 he ra.,on.de of ,t,c present s.uds is ,o demonstrate o.a 
,„. ,. lability ol ant.sense obgonucleot.des. wmch may 
, le ,l c'.levelopme,il of th.s cla^s of cmpounds as 
,1 ai^MUs I'b.- hybrtd ol.gomicleo.idc was chosen 
; : ..mpound because .t has shown greater ..... 

. vaiidd, c^er .ither I'S-ol.gonucleoi.des [U- 
r-'V :;; '■.■/su.d,c,,ab.,sl:ed three maior pomts 
; , o: „vaiiab.li.V ol oligo.iucleot.des; (1) the 
;,Vbnd'oii'f';;nu:ie,a.Oc IS s.al-le m stoi.-.ach and s.iia.l 
. ,„i o^,i-aIs (?)lbehybr.doligoniicleoii.le 
imesti..ei.-.sue.anO ,.i...w.iis,u)ui, r ,.\i.^„.,„ mil 
„ .it.vabcd Ihrou,.. U.e portal venous Wood sys, ,. a.i 
„ „, „,„..,,ed „u,.iuJeot.de.de.,ved '^^J"- 
s oualed .,.h t.ie m.act ol.goniicleo.ide and ^'-> ' 
mio va.,ous t.s.ue^, a..d excreted .,. to ; ; 

o.ec.usly w„h . v .,d,mmst.a,.or, [lA] 1 he at...y. data 
^;monsl,atco,alal.vap„o.,ofo„gom.cU W prov.d.n, 



■\teieic> \ and \.'K.wal S, Hybrid ol.goiu.cieul.de 
„i,o..,.uiolt„.Mie-,- Svmhesis, pro,,en.es and ai.tiTUV- 

\ ; ; .'.u,... lnu:nuu:o,u>! ConU. 

;Vude;> .-b. H.' A.V,i. a/ ,t;.,./a u(,<.'.,. ,( a,tcud, January \ M. 
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,,,lH>aaiM;ics urine s.nr.plcs wcc .n.tly/cd h> 1 1 iM < 

h.urc .huws , .p, c^cniaiivc chiomalogMm. to. unnc 
^amplJs tro:n unc animal ai various umcv Stnular lU I t. 
ptonlc. ..uc oh^crvcd vMtlt each o\ ihc animals iii^Uk- 

L.il: .u^i.va!.: wci.lUs v.crc Jclc.lc.l in uiinc -a!> 

21 hr post-tioMHg 
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; : u^koiKlc n, the „.t.o.nc.nna! uact .a. 
jL'niiK'-li.icd In lit''- 'iii-'iy - ' , 

u-vuH- ul.ll.. nul ^lK)vN!ii S.-vru., UR iii.i, . 

,„|,:,K,>MU in 11... ,K„,..l w.wu. w,.s a.v..u,....l 

;ln,a. «... ulv. dcl.c.d. lt,.,d. ,ad,oacUv..y „, h. 
... asscc.icd ...h ulmonucloo.ide a. «d ..^ 

u ,,H„.Ks ..^ seen .V. rjcccon Fourth ,„...a 

kcruic h.u.ul ,a sv..c,n,c pl..M„u. ,„d..at.,>g 
; : ;onu.:lo.,.ulc ./ava,l...lc .0 cxuahcpauc 

■ dnK..^ud.M.s,,cd.M.,Ua,o,,o,,ad.oa.nva v^ 

..hscrvcd «,lh a.c nu,.c, ul.f;.<,.o.lcot.dc dcl.U.d ina I 
.,„l.ca,>l a,.io..nl ol rad..MU.u,y was cxcrc.cd ll,ro.,'l. 

........ o,.,aH»,clo...,d. dccccd >n ...e ar.nc 

^■"ix-'imc «u„s,u stud.cs ,m clu-.msuy^ n.olecala, 
h,.,,o.- a„d ...... tnoU.K,.al .CUv.iy, Lnmcd Mud.es o 

.,W'.„„ .. .,k,.N ..i ......scs. ui.c.niucleot.dcs have 

'1.' u'-u-d"^! o dau- ,.u)^. an.mal s.ud.o have Ix-o. 

; nJd ou> wuh ,'S.>l,go,u.dc.,udcs p-U>| 1.. a prcM.mna, . 
,u.dv 1^; .vcrepun.aih.-phar.iucv.k,.Kt.es,M.. S-l.ilKkJ 
. . I.- .S..,h,;..>udc....d. ....g.-.ed .o UIV ,cne - 

m.v v., ,i> ai.d .V .i,|ca,o„ Radioacmiiv could k 

u.suii^ were rcpone.l I'V Ivc.sci and eoUeagucs 1?. H 
, , a ..ud Ol -' S l..m:led --mcr PS-oh,...melco..dc 

„„c.'e,..a,v .o tnc rrr^nc .n m.ee a. an ,,, d os^ 

.heled :o n.er PS oh^L.nuck-.il.dc in ler..ale rais ai 
, . da.e ol 3.(.m,, kg. H.^h raJ.oaeM.v.Ues we-re oun^ u, 
,l,e l.ve,, Mdnev. b.,r.c .narrow. .k,n and skc ctal mu el 
1. p,,,M,.a, .he ,ad,oa..,v,iy w... exiens.ve > bound 
n.s Th.^ PS.ol,.o..ue!eoi,de was rap.dlv ahsoiU. 
,n.,ade,n,al .nie^uon !-,| and l.ssue d,s.r>bu..on .,d 
■ he PS-ul,.ionuclec,I.de .vas e,.n,pa.-able U. ,.v ...jeel,....- A 
,,rel„.,...a.\ s.ud:. .a labb., a.ul inonkcv. by Iv'--'-;' M 
L.,,es.ed po.ennal spee.e. JW.crcnce. .« ,1 . ■ 

,„.„„K...eucs ol l'S-oli.o„u.ieol.eles. Several S- 1. 
,.>,„aeleoudes and inod.heel ..i.alous have been slad.ed 
reee,.riv .n ou. laboraloue^ to, eon.nrchens.ve pha,- 
nia.olo-.e anal\^e^ |.V !0. 141 

Ph..r,naeolof;.c su.dv „. humans is exire.nely l.nni. 1. 
,|,„,Hmh sever,.l el..,.eal -lud.es ol a.>t,scnse ol,- 
,.,nueleo„.les have been .nil.aieU RecenUy , I rooke e. ... 

1,., I 1,1 ,,„.[ '(■■.l.ibided PS-ohu.)nueleotide .n.o 

I .!urnis'-' em.aT«.ii".s.,' ad,.M ..n ,nu war. kad,..aa 
L,. ,,,esen,.nwa,l.iv.uoUM 72 lu Sys.cme ..bsorpuon 
„ ..hse.ved. and MV i ol the raehoactiv.ly wa. 

:.i;n.,aated ..h.ou.h exp,rat.,rv a.r Hun.an pl.a,- 
-.-••k'ncMcs ,.1 .1 "s-l ibel...! ?.S mei I's-oligonueU ..Ud. 

■ , I , .-in i:,h.ir.ilorv." "S-LabeleO 

w.is pe.n',,..e.l , T L 

I.IM M W..S .idlliiuis.eu .1 <■ intliviuu.... i 

, , ,,: I. 1 k,' nOtiV Weil.h. r... 1.11.1 

, , 1 -nin -^K■dK■nno.itu;^■..o^..,aluucIlVltVlnpl..^^la 
,,,..Unrh„ON.lu.:U'kllnPA^,r .nul UPLC \ dcuonMi aim. 
,.,,sciuL- oi iKKh miui tnM .iM<i K--^^! molc.ul.i 
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[ ii.,..:> rx.-i.Mu I, irpiov'h*..: 111.- 
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.; , ovc. ^>M;i aUu (.L M 

oli^-'. HUH IcoliiU.- , 
n.e n,ceh,.,.,Mi. :.-;,ai.ble l.„ Hi;-' ,„, 

; ,i,,..-,.^> .^n,oaueleo,.deMna> l,es,:u. 

^>'--:-'''7'r:;;rrr::;;on;, 

depciKlcnl i.uinp:iir.l sMth ottui ai^ .n, , ...ruhtion 
ohUnuclcoUelcs a.c .noi. .U.blc ( n.. ! u dc ^uu k t o. 

P 1 S 7 .s Hi 141 Alter 1 V. mjcaiou ol a a) riiLr i ^ 
ol,,.nuu U'.nKie .mo nnee. lluu a,, i. , 

dc;r:il I .---;'v^ha,ir.en,.he..e,,s. ,,,ol rhe 

iLer'ed I'S oh.onucle.n.de f,-":, 
k.duev l.ve, and .niesi.nc. R.;eeml> , (. ossum . ■ .// 1 . '> 
.t;,\:d,l,.o.'',: -.a.,ele,,HS-ol,,on,.eU>,bde.se n,,nau^ 

"^'"'^ ,:!':;:;■■',.;.::,;; n. -.he ui.no or le.es H,.weve, 

;Z.;":;;;d;.::ha:; s„:.wn,ha,urina,y exere...i.rcp.oen,s 
,|,e inaio, pa'.hw..v ,.1 elnn,„al,.>„ toUow.n^ ..o,.n.,.-.t,a.,.. . 
;;; ,,' '„■ -vla,H-led oh«onueleo.,dc~ lu ..„„nals 
p -1 < 7 .S, HI. 1-)| ami humans ' 

ln Jo„e-lu.,o,.. -.he pr-se,., s.udv p,„v ,de. in.Ual ^^^^^ 
p.As.bil.iy ol aUe-rnal,ve .le-hver, ot a.uis. as. 
e ee„.u s .,s , ipcnue a,e,.ls 'I „c .neonan.s,, s 
M- ,„ ,b..,r,n,.,n of ihc hvhnU .■h!;o,ui.le.4ule 
;:;rrtrd;bn:d\;;.hep.es,.n,s,udylur.he,.ud^^^ 
eva,n,n.n, ihe „.e.han,.snis ol iransp..,! ol o.'!^'-- - 
,„ ,he ..aslro.n.esinial tr.>el and l,ver. lirsi pass elle.ls o 
llle ,v,'r .:nu-r.>t,e,K.„e .,.eula.,on and ior„i,.l.,uon ... 
.,|,,,,nueieoi,.l.-. .,re euiiclly nn.te,v.av 
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MS j,.,n:. Z, Te.ns:u„,„i ,L Sche.:h,e, IM. Ma«„ RK. 
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Wuk.lruui L), pp I <^ ^^^'^^ i 
. ]::^.Ti ^n..m.n J and l.n, J^, i^KU- 
,,„KvxwuKlo..!, phosph.mihuMi.s in iimv / a- 

Cuinnu,. L. O.o.. SR. ^^-^^-^ ^ , , 

phMspt-l.XlU.Mlv .>:iK^ = nuL.lL.>tU.<- - ^IM. - ^ ^^^^ 

^ ^ ; ; .j r.-.^v.i -xi ii..',j.s i-xs, 
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I. .mm inniu.!0.1duici.,.A vllu^ i^P^^! 



„|,,,„.a.k.H,ac. K..IUMUU- Un syMcim. .lu;>„|n In 
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^ Iv.'.sT Vl M.U, J, 1.--.--WC11 W(i c. 
.h..r,.u.o.l.,„uu.s ot .....sens. ph.,spho>.uU,u.uc 
ol,,o.ic.xvnuocu..dc aguinM r.. from lunn.,. mum, 
,>oddK-.c„c^ v„us lypc 1 m .he adul. male r..l folio. 
suifclc in)cci....n and c imunuous ...iusioi. /\«a,u'mi' ,v, > 

r,ookc sr. (..dlu„c LR. l-endolka. A. Oane.. A. 
1 r ak.n MJ 1 reds J and liarr WH, A pharma.oku.L n. 
ov'alua.io,, ol ''C Mabeled 

|„ .A^!t«al S, Te.,.sa>uan. J, Galb.aUl, W and Tan, J 
Phaimacukincue. ol anlibciise olifeOi.ockolides. L.n 
rhumuHokiru-l 1* 7-16, IW-S, 



i, , IrV.OM./ I a,.d A..av,al ^, Ma.;, ol 

\ luMU.deolKk-phw.pl..null,,ualcs.u,,Ia,a,iK 

:.,:,„,■„,. ...1 „l,^:.,deoxv:u,-le.aKU-s and : "_;>";;'';; 

p M?.;.. L.-.mk 1:.A. <..M......le/ .1.."... 

1, ^:„„:,nM, CJ. Kawasak, AM, ^ ook PIJ .md 
t-,cKi SM l.^aluauui, ol r-iiiud.l.cd .,l.,;oi.uLleot.uLb 
„„„ . : ..ieoxy gap-, as .uiloi.ii-,e il.hibilor-, ol ^ 

i i C:,.V. Vi> \U .l.eiiialthe.nisKV •.waaj.ies loi aiii,.,.ir,e 
...eaci, I" ,.\M/Mms.- «.'sear</MJm:.-l,../'''. 
Oo:,k. SI ...ul lehlcu h) pp l4^>-i«7. CM I'ress, 

1 /, ive, KI', Vu D and .^t,..-al V . r",^ 

sialaUu d.sCOMlK.n, and me.abol.sn, ol a h>bnd 
.,l,,u,Kul.ol,d,: phosphoroltm.ale .n rals Kiu^h.m 
l'liar„.u.U SU; .'^45- 55b. I'M-. 



